Coconut (Cocos nucifera L.) is an important crop in West Bengal, India. The coconut mite, Aceria guerreronis Keifer (Eriophyidae), is becoming a serious threat to its cultivation in that state. This mite lives underneath the perianth, attacking the epidermis and causing damage that leads to considerable yield reduction. The same habitat was found to be shared by several other mites during a one year study in a coconut orchard in South 24 Parganas District of West Bengal, in 2007Bengal, in -2008. In total, 11 species of nine families were found in this study, including mites of different feeding habits, but mainly predatory and phytophagous mites. Neoseiulus paspalivorus (De Leon) was the predominant predator, while A. guerreronis was the predominant phytophagous species. Both were found throughout the year. The highest abundance of those species occurred in April and June, respectively. The association of N. paspalivorus and A. guerreronis has been observed in different countries and in other parts of India.
Introduction
Coconut (Cocos nucifera L.) is one of the most important commercial crops in Indian coastal states, covering an area of 1.79 million hectares and producing nearly 14 trillion nuts per year (Nair, 2000) . India produces about 23% of world coconut production of 54 billion nuts. The state of West Bengal produces 324 million nuts annually, over an area of 24,200 hectares. Coconut is used mainly for the production of a soft drink, oil, vinegar, copra, chips and coir. India earns a substantial amount of foreign exchange from the coconut based industries.
Unfortunately, coconut is severely affected in this country by the coconut mite, Aceria guerreronis Keifer (Eriophyidae), which causes necrosis and malformation of nuts, as well as premature nut fall. These damage reduce yield and quality of copra, leading to substantial economic losses (Haq & Sobha, 2010) . This mite was first described in 1965 from the state of Guerrero, Mexico. It was later found on the Caribbean islands and other parts of the American continent and Africa. In Asia, the mite was first found in India (Sathiamma et al., 1998; Haq, 1999a) and Sri Lanka (Fernando et al., 2002) , at the end of the 1990´s.
Few studies have been conducted on the coconut mite in West Bengal (Karmakar, 2003) . Thus, the objective of the present study was to evaluate the mite species from coconut plants, with special attention to those underneath the perianth, in that state in the course of one year.
Materials and Methods
This study was conducted in a coconut plantation located near Ramakrishna Mission, Ashram Narendrapur, about 25 km south of Kolkata (21.95ºN; 88.89ºE) . Plants were about 7 m tall and about 15 years old. Samples were collected monthly, between February 2007 and January 2008. Altogether, 20 plants were selected in the plantation, from each of which three nuts (3-4 months old) were taken at each sampling date.
The nuts were taken to a laboratory for examination under a stereomicroscope. The perianth was removed and the mites were collected with a moistened brush from three (2.5 x 2.5 cm) areas randomly determined over the meristemmatic region. The mites were then mounted in Heinze's medium, identified and counted. Sporadic samples of other coconut parts as well as fallen nuts were also collected, to determine mite diversity.
Results
Mites of 11 species belonging to nine families were found in this study (Table 1) . These belong to families composed predominantly of predatory (Phytoseiidae, Blattisociidae, Melicharidae and Cheyletidae), phytophagous (Eriophyidae, Tarsonemidae and Tetranychidae), fungivorous (Acaridae) and pollinivorous (Ameroseiidae) species.
Neoseiulus paspalivorus (DeLeon) was the dominant predator; its population varied from 7.5 to 24.7 individuals per sampling area (total of 6.25 cm 2 ). The highest abundance of this species was found in April 2007. Other predatory mites found were Amblyseius largoensis (Muma), Cheyletus malaccensis Oudemans, Lasioseius sp. and Proctolaelaps sp.. The former three species were occasionally found, but the latter was uncommon.
Among the four species of phytophagous mites found under the perianth, A. guerreronis was dominant, varying from 56.2 to 80.6 individuals per sampling area. It reached its peak abundance in June 2007. The second dominant phytophagous species was an undetermined tarsonemid mite, whose population varied from 0.9 to 30.2 per sampling area. It occurred throughout the year but was found at highest level in October 2007. Steneotarsonemus furcatus DeLeon was very infrequently found under the perianth.
The mould mite, Tyrophagus putrescentiae (Schrank) (Acaridae), was very occasionally found on the surface of fallen nuts, whereas the pollen feeding Neocypholaelaps sp. (Ameroseiidae) and the phytophagous Oligonychus indicus (Hirst) (Tetranychidae) were occasionally found on coconut inflorescences and leaves, respectively. Haq (1999b) reported that the highest population levels of A. guerreronis in Kerala, Tamil Nadu and Karnataka occurred in July-August. Pushpa & Nandihalli (2009) reported the highest population level of this mite in Karnataka in April-May. As indicated in the present study, in West Bengal that the maximum population level of A. guerreronis occurs in a different period, intermediate to those reported in southern India. The predatory mites known worldwide in association with A. guerreronis until the end of the 1990´s were reported by Moraes & Zacarias (2002) . Shobha (2004) reported some predatory species associated with A. guerreronis in Kerala, including species reported as Typhlodromus pyri Scheuten, Cheyletus cocos, Agistemus industani Gonzalez, Amblyseius sp. and Bdella sp.. Haq (2001) also reported many predatory mites including A. largoensis, Bdella indicata and N. paspalivorus. Mallik & Puttaswami (2000) reported predators belonging to Bdellidae, Cheyletidae, Cunaxidae, Phytoseiidae, Stigmaeidae, Tarsonemidae and Tydeidae in Karnataka. According to those authors, only Cheyletidae and Phytoseiidae were sufficiently dominant and efficient in suppressing A. guerreronis. Ramaraju et al. (2002) reported the predator N. paspalivorus in association with A. guerreronis on the surface of infested coconuts in southern India. They also found a large number of the pollen feeder Neocypholaelaps stridulans (Evans) on coconut inflorescences.
